Comparative genomic analysis of a neurotoxigenic Clostridium species using partial genome sequence: Phylogenetic analysis of a few conserved proteins involved in cellular processes and metabolism.
Clostridial organisms produce neurotoxins, which are generally regarded as the most potent toxic substances of biological origin and potential biological warfare agents. Clostridium tetani produces tetanus neurotoxin and is responsible for the fatal tetanus disease. In spite of the extensive immunization regimen, the disease is an important cause of death especially among neonates. Strains of C. tetani have not been genetically characterized except the complete genome sequencing of strain E88. The present study reports the genetic makeup and phylogenetic affiliations of an environmental strain of this bacterium with respect to C. tetani E88 and other clostridia. A shot gun library was constructed from the genomic DNA of C. tetani drde, isolated from decaying fish sample. Unique clones were sequenced and sequences compared with its closest relative C. tetani E88. A total of 275 clones were obtained and 32,457 bases of non-redundant sequence were generated. A total of 150 base changes were observed over the entire length of sequence obtained, including, additions, deletions and base substitutions. Of the total 120 ORFs detected, 48 exhibited closest similarity to E88 proteins of which three are hypothetical proteins. Eight of the ORFs exhibited similarity with hypothetical proteins from other organisms and 10 aligned with other proteins from unrelated organisms. There is an overall conservation of protein sequences among the two strains of C. tetani and. Selected ORFs involved in cellular processes and metabolism were subjected to phylogenetic analysis.